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Abstract  
         To investigate enteroviral infections as possible causes of miscarriage in pregnant 
women, 100 women with miscarriage were studied, 75 of whom had miscarriage before 
the  13
th  week  of  gestation  (group  A)  and  25  had  miscarriage  after  the  13
th  week  of 
gestation  (group  B).  Placental  tissue  samples  were  taken  from  all  women  and  were 
investigated for the presence of enteroviruses by cell culture in Vero cell line. The viral 
isolates of cell culture positive samples were subjected to neutralization test for typing, 
and  to  reverse  transcription  –  polymerase  chain  reaction  (RT–PCR)  for  detection  of 
enteroviral RNA. It was found that 36 out of 100 placental tissue samples (36%) were 
cell culture positive as they showed enterovirus – like cytopathic effect (CPE) in Vero cell 
culture,  including  29/75  samples  (38.7%)  from  group  A  and  7/25  samples  (28%)  from 
group B, with statistically insignificant difference in results between both groups (P>0.05). 
All  the  36  viral  isolates  of  the  cell  culture  positive  samples  were  untypable  by 
neutralization  test  with  the  available  enteroviral  antisera,  while  26  of  these  isolates 
(72.2%)  were  positive  for  enteroviral  RNA  by  RT–PCR,  comprising  21/29  isolates 
(72.4%) from  group  A  and  5/7  isolates  (71.4%)  from  group  B,  with  no  statistically 
significant difference in results between both groups (P>0.05). The remaining 10 viral 
isolates were negative for enteroviral RNA by RT–PCR and were attributed to other 
CPE producing viruses which may induce miscarriage. As 26 out of 100 samples (26%) 
were  positive  in  both  cell  culture  and  RT–PCR,  thus  the  obtained  incidence  of 
enteroviral  infections  among  cases  of  miscarriage  was  26%.  This  incidence  is 
considered to be a quite high one, needing further attention and studies. No relation was 
found  between  age  or  parity  and  enteroviral  infections  in  the  studied  groups. 
Enteroviruses  may  be  considered  as  important  causative  agents  of  miscarriage,  and 
enteroviral infections should be investigated in all cases of miscarriage. Further studies 
including  typing  of  enteroviral  isolates  from  cases  of  miscarriage  by  sequencing  are 
recommended. 
 
Introduction : 
         Several  viral  diseases  with  a 
confirmed effect on the fetus and neon-
ate  have  attracted  particular  attention. 
Maternal  infection  with  rubella  virus, 
cytomegalovirus,  human  immunodefic-
iency virus, parvovirus B19, hepatitis B 
virus, herpes simplex virus type 1 and 2, 
varicella  zoster  virus  and  influenza 
virus have all shown to be linked to an 
adverse  outcome  for  the  fetus  and 
neonate (Carrington, 1990). 
         Enterovirus  infections  during 
pregnancy have been associated with  a 
variety  of  fetal  complications. 
Gestational  poliovirus  infection  caused 
spontaneous  abortion  and  stillbirths, 
especially  with  severe  maternal  disease 
(Palmer  et  al.,  1997).  Infection  with 
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non–poliovirus  enteroviruses  has  been 
also  linked  to  spontaneous  abortion, 
stillbirths  and  fetal  congenital  anom-
alies, with enteroviruses detected in the 
amniotic fluid, placenta and fetal tissues 
by electron microscopy, culture, immu-
nofluorescence  and  polymerase  chain 
reaction (Palmer et al., 1997). 
         The aim of the present study was 
to determine the incidence of enteroviral 
infections in  cases  of miscarriage  and  to 
clarify  the  implication  of  these  infect-
ions in these cases. 
 
Patients and Methods : 
Subjects and samples : 
         One hundred women with miscar-
riage were included in the present study. 
They  were  attending  the  Obstetric  and 
Gynecology  Departments  of  El  Galaa 
Teaching  Hospital,  Qwesna  District 
Hospital  or  Al–Zahraa  University 
Hospital.  They  were  grouped  into  2 
groups : A and B. Group A included 75 
women  having  miscarriage  before  the 
13
th week of gestation, and comprising 
12  primigravida  and  63  multigravida 
cases, with an age range from 18 to 39 
years (mean age 27  5.01 years). While 
group  B  included  25  women  having 
miscarriage  after  the  13
th  week  of 
gestation,  and  comprising  5  primig-
ravida  and  20  multigravida  cases,  with 
an age range from 19 to 40 years (mean 
age 30.2  5.76 years). 
         Placental  tissue  samples  were 
taken from all women (one sample from 
each  woman).  All  samples  were  colle-
cted in sterile containers, transported to 
the laboratory in an ice box and stored 
at –70
oC until the time of processing. 
 
Processing  of  samples  for  virus 
isolation : 
         Placental  tissue  samples  were 
washed  separately  and  repeatedly  with 
phosphate buffered saline (PBS) soluti-
on until the solution became clear. Then 
1 ml of 5 X antibiotic solution [formed 
of 5000 000 units of penicillin G sodi-
um,  25  grams  of  streptomycin  sulfate 
and  5  mg  of  fungizone  in  100  ml  of 
Hank's  balanced  salt  solution  (HBSS)] 
was  added  to  each  sample  which  was 
then  cut  into  very  small  pieces,  suspe-
nded  in  4  ml  of  Hank's  balanced  salt 
solution,  mixed  thoroughly  and  centr-
ifuged  at  1000  r.p.m.  for  10  minutes. 
The  supernatant  was  collected  and 
stored in aliquots at –70
oC till the time 
of inoculation into cell culture. 
 
Isolation  of  enteroviruses  in  cell 
culture : 
         Processed  samples  were  inocu-
lated  each  in  0.1  ml  volume  into  two 
Vero  cell  culture  tubes  with  confluent 
monolayers.  The  tubes  were  incubated 
at  37
oC  for  2–3  hours  to  allow  virus 
adsorption,  then  1  ml  of  maintenance 
medium  [Eagle's  minimum  essential 
medium  (EMEM)  containing  2%  fetal 
calf serum (FCS)] was added, followed 
by further incubation at 37
oC and daily 
microscopic  observation  for  the  pres-
ence of viral cytopathic effect (CPE) for 
the  next  15  days  using  an  inverted 
microscope.  Four  uninoculated  Vero 
cell culture tubes were also included as 
cell  culture  controls.  Cultures  were 
considered  positive  when  the  char-
acteristic enterovirus CPE, consisting of 
cell  rounding  and  shrinking,  nuclear 
pyknosis,  and  cell  degeneration,  were 
observed.  When  CPE  reached  third 
degree (+3), the cell culture tubes were 
freezed  and  thawed  for  three  times  to 
release  cell  associated  virus  into  the 
suspension.  The  cellular  debris  in  the 
suspension  were  then  precipitated  by 
centrifugation at 3000 r.p.m. at 4
oC for 
15  minutes.  The  supernatant  was  then 
collected,  diluted 
1000
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passage  was  divided  into  aliquots  and 
stored  at  –70
oC  to  be  used  in 
neutralization  test  and  reverse  transcr-
iption – polymerase chain reaction (RT–
PCR).  Negative  cultures  gave  no  CPE 
during the 15 days follow up period. 
 
Neutralization  test  for  typing  of  the 
viral isolates (the viral harvests) : 
         It  was  carried  out  on  the  viral 
harvests  of  the  third  passage  of  cell 
culture positive samples using reference 
antisera  to  enteroviruses  [American 
Type  Culture  Collection  (ATCC)]. 
Three different pools were prepared fro-
m the available antisera by mixing equal 
volumes  of  the  included  antisera  and 
then diluting each pool 1 : 10 in sterile 
distilled water. These pools were :  
Pool  CA:  containing  antisera  to 
Coxsackievirus A type A3, A4, A5, A6 
and A9. 
Pool  CB:  containing  antisera  to 
Coxsackievirus B type B2, B3, B4, B5 
and B6. 
Pool  E:  containing  antisera  to 
Echovirus type 5 and 9. 
         Serial  doubling  dilution  of  each 
viral isolate (viral harvest) in HBSS was 
done and equal volumes (50 l) of each 
virus  dilution  and  each  enterovirus 
antisera pool were incubated at 4
oC for 
24  hours.  Then  each  virus  –  antisera 
mixture was  inoculated in  2 wells  in  a 
volume  of  50  l  per  well  in  96  wells 
tissue  culture  plates  (Falcon,  Becton 
Dickinson,  Lipincom  Park,  New  Jersy, 
U.S.A.)  containing  Vero  cell  monol-
ayers.  Each  virus  dilution  alone  was 
inoculated in one well as a virus control, 
and uninoculated cell culture wells were 
used as cell controls. Plates were incub-
ated at 37
oC and examined daily by an 
inverted microscope. 
Detection of enteroviral RNA by RT–
PCR : 
         It  was  carried  out  on  the  viral 
harvests  of  the  third  passage  of  cell 
culture  positive  samples.  RNA  extrac-
tion  was  performed  according  to 
Kaucner and Stinear (1998) by adding 4 
l  of  5  X  RT  buffer  (Promega, 
Madison, U.S.A.) to 5 l of each viral 
isolate (viral harvest) and then covering 
the  mixture  with  50  l  of  mineral  oil 
(Sigma, U.S.A). The mixture was expo-
sed to heat shock by heating at 99
oC for 
5 minutes then chilling on ice. One l of 
40  U  RNase  inhibitor  (Promega)  was 
then added. 
         Reverse  transcription  was  perfor-
med in  20 l  volume containing  10  l 
of  extracted  RNA,  1  l  containing  5 
mM  of  each  of  deoxyribonucleoside 
triphosphates (dNTPs) (Promega), 1 l 
containing 0.25 M of antisense primer 
and  1  l  (200  U)  of  Moloney  murine 
leukemia  virus  –  reverse  transcriptase 
(MMLV–RT)  (Promega),  and  7  l  of 
diethyl pirocarbonate (DEPC) – treated 
water. The mixture was subjected to the 
following temperature conditions : 25
oC 
for  10  minutes,  42
oC  for  30  minutes, 
99
oC  for  5  minutes  and  4
oC  for  10 
minutes;  and  the  produced  cDNA  was 
used  in  PCR  (Kaucner  and  Stinear, 
1998). 
         PCR  amplification  was  accomp-
lished  by  the  addition  of  a  mixture 
containing  8  l  of  10  X  PCR  buffer 
(Promega), 2 l of 10 mM d NTPs, 2 l 
of each  of sense  and antisense  primers 
(Research Genetics, U.K.), 1 l (5 U) of 
Taq  DNA  polymerase  (Sigma)  and  45 
l of DEPC – treated water to 20 l of 
the cDNA to a final volume of 80 l. 
         The  primers  used  were  derived 
from  the  highly  conserved  sequence  in 
the 5' non translated region (5' NTR) of 
the  enterovirus  genome  according  to 
Chapman  et  al.  (1990).  These  primers 
were  the  sense  primer  E2  (5'–TCCGG 
CCCCTGAATG–3', nt 445 to 460) and 
the  antisense  primer  E1  (5'–ACACG 
GACCCAAAGT–3',  nt  595  to  578). Eman A. Mohamed et al   
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They are universal primers for enterov-
iruses. 
         Amplification was carried out in a 
thermal  cycler  for  40  cycles  of  denat-
uration at 95
oC for 1 minute, annealing 
at  55
oC  for  1  minute  and  extension  at 
72
oC for 1 minute, followed by a final 
extension at 72
oC for 10 minutes as an 
elongation step (Martin et al., 1994). 
         With  each  PCR  run,  a  negative 
control  (containing  PCR  buffer  only) 
and  a  positive  control  (containing 
enterovirus strain) were included. 
         Detection of the amplification pro-
ducts  was  done  by  carrying  out  gel 
electrophoresis  on  a  2%  agarose  gel, 
staining  with  ethidium  bromide  and 
visualization  under  ultraviolet  (U.V.) 
light.  Enteroviral  RNA  –  positive 
isolates were determined by the presence 
of  151  base  pair  (151  bp)  fragments 
coinciding with the positive control. 
 
Statistical analysis : 
  Chi  square  test  was  used  to 
analyze the obtained results. 
 
Results : 
 
I– Virus isolation in cell culture : 
         Thirty –  six out  of 100  placental 
tissue  samples  (36%)  were  cell  culture 
positive  as  they  showed  enterovirus  – 
like CPE in Vero cell culture (Photo 1). 
They  included  29/75  samples  (38.7%) 
from group A and 7/25 samples (28%) 
from  group  B.  Difference  in  results 
between  group  A  and  group  B  was 
statistically  insignificant  (P>0.05) 
(Table 1 and Figure 1). 
 
Table 1 : Virus isolation from placental tissue samples in Vero cell culture 
Group  Number of 
samples 
*Number of cell culture 
positive samples 
(percentage) 
Number of cell culture 
negative samples 
(percentage) 
P value 
A  75  29 (38.7%)  46 (61.3%)  P>0.05 
non significant  B  25  7 (28%)  18 (72%) 
Total  100  36 (36%)  64 (64%)   
* All the viral isolates of the cell culture positive samples were found to be untypable 
with the available enteroviral antisera in neutralization test. 
 
Figure 1 : Cell culture positive and negative samples in group A and group B. 
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II–  Neutralization  test  for  typing  of 
the viral isolates : 
         All  the  36  viral  isolates  of  the  36 
cell culture positive samples were  found 
to  be  untypable  in  neutralization  test 
with  the  available  enteroviral  antisera 
(Table 1). 
III–   Detection  of  enteroviral  RNA 
in  the  viral  isolates  of  cell  culture 
positive samples by RT–PCR : 
         Twenty–six  out  of  the  36  viral 
isolates  (72.2%)  were  found  to  be 
positive  for  enteroviral  RNA  by  RT–
PCR,  so  they  were  RT–PCR  positive. 
They  included  21/29  isolates  (72.4%) 
from group A and 5/7 isolates (71.4%) 
from  group  B.  Difference  in  results 
between  both  groups  was  statistically 
insignificant  (P>0.05)  (Table  2,  Figure 
2 and Photo 2). 
 
Table 2 : Enterovirus RNA detection by RT–PCR in the viral isolates of cell culture  
                positive samples in the studied groups. 
Group 
Number of 
viral 
isolates 
Number of enterovirus 
RNA positive viral 
isolates (percentage) 
Number of enterovirus 
RNA negative viral 
isolates (percentage) 
P value 
A  29  21 (72.4%)  8 (27.6%)  P>0.05 
non significant  B  7  5 (71.4%)  2 (28.6%) 
Total  36  26 (72.2%)  10 (27.8%)   
 
Figure 2 : RT–PCR results in the viral isolates of cell culture positive samples in the 
                   studied groups. 
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Photo 1 : Enterovirus – like CPE in Vero cell culture inoculated with placental tissue   
                 samples. Eman A. Mohamed et al   
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Photo 2 : Detection of enteroviral RNA in the viral isolates by RT–PCR. 
Lane 1 : negative control. 
Lane 2 : PCR marker (molecular weight marker). 
Lane 3 : positive control. 
Lane 4 : negative sample. 
Lane 5,  6, 7,  8,  9 :  positive  samples with  specific  bands of  151  base pair  (151  bp) 
coinciding with the positive control. 
   
         Enteroviral  infections  were 
excluded  from  the  10  cell  culture 
positive  samples  whose  viral  isolates 
were  negative  for  enteroviral  RNA  by 
RT–PCR. On the other hand, enteroviral 
infections  were  confirmed  in  the 
remaining  26  cell  culture  positive 
samples,  as  the  viral  isolates  of  these 
samples  were  positive  for  enteroviral 
RNA by RT–PCR. Thus 26 out of 100 
women  with  miscarriage  (26%)  had 
enteroviral infections, 21 of them were 
from group A and 5 of them were from 
group  B.  No  statistically  significant 
difference in results was found between 
both groups (P>0.05) (Table 3). 
 
Table 3 : Enteroviral infections in cases of miscarriage. 
Group  Number of 
cases 
Number of positive 
cases for enteroviral 
infections (percentage) 
Number of negative 
cases for enteroviral 
infections (percentage) 
P value 
A  75  21 (28%)  54 (72%)  P>0.05 
non significant  B  25  5 (20%)  20 (80%) 
Total  100  26 (26%)  74 (74%)   
         Relating between age or parity and 
enteroviral infections, it was found that 
in group A, enterovirus – infected cases 
had  a  mean  age  of  26.7    5.19  years, 
while  non  infected  cases  had  a  mean 
age of 27.1   4.98 years. In group  B, 
enterovirus – infected cases had a mean 
age  of  27.6    6.23  years,  while  non 
infected cases had a mean age of 30.8  
5.62.  No  statistically  significant  differ-
ence  in  age  was  found  between  enter-
ovirus  –  infected  and  enterovirus  – 
uninfected  cases  in  both  groups 
(P>0.05),  and  no  relation  was  found 
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between  age  and  enteroviral  infections 
in the studied groups (Table 4). 
  As  regard  parity,  it  was  found 
that 4 primigravida cases (3 cases from 
group  A  and  one  case  from  group  B) 
had  enteroviral  infections,  while  13 
primigravida cases (9 cases from group 
A and 4 cases from group B) didn't have 
enteroviral  infections.  In  addition,  22 
multigravida cases (18 cases from group 
A  and  4  cases  from  group  B)  were 
infected  by  enteroviruses,  while  61 
multigravida cases (45 cases from group 
A and 16 cases from group B) were not 
infected  by  enteroviruses.  No  statis-
tically  significant  difference  in  parity 
(whether  primigravida  or  multigravida) 
was  found  between  enterovirus  – 
infected  and  enterovirus  –  uninfected 
cases  in  both  groups  (P>0.05)  and  no 
relation  was  found  between  parity  and 
enteroviral  infections  in  the  studied 
groups (Table 4). 
 
Table 4 : Relation between age or parity and enteroviral infections. 
                  Group 
Item 
Group A  Group B 
P value  +ve* 
(n=21) 
–ve 
(n=54) 
+ve* 
(n=5) 
–ve 
(n=20) 
Age 
Mean  S.D. 
(range in years) 
 
26.75.19 
(18–35) 
 
27.14.98 
(20–39) 
 
27.66.23 
(20–37) 
 
30.85.62 
(19–40) 
 
P>0.05 
non significant 
Parity: 
– Primigravida 
[number of +ve or 
–ve / total 
(percentage)] 
 
3/21 (14.3%) 
 
9/54 (16.7%) 
 
1/5 (20%) 
 
4/20 (20%) 
 
P>0.05 
non significant 
– Multigravida 
[number of +ve or 
–ve / total 
(percentage)] 
18/21 (85.7%)  45/54 (83.3%)  4/5 (80%)  16/20 (80%)  P>0.05 
non significant 
*  +ve : positive for enteroviral infections. 
  –ve : negative for enteroviral infections. 
  S.D. : standard deviation. 
 
Discussion : 
 
         Viral  infections  during  pregnancy 
may  pose  significant  problems  to  the 
patient,  her  fetus  and  her  attendants. 
Maternal  –  fetal  transmission  of  enter-
oviruses  can  induce  spontaneous  abor-
tion  and  stillbirths  (Carrington,  1990; 
Abzug,  1997;  Patural  et  al.,  1999).  In 
this concern, poliovirus infection during 
pregnancy  has  been  found  to  cause 
spontaneous  abortion  and  stillbirths, 
especially with severe maternal disease. 
Polioviruses were detected by immunof-
luorescence in the  myocardia of  stillbi-
rths (Abzug et al., 1991; Palmer et al., 
1997). 
         Gestational  infections  with  non 
poliovirus  enteroviruses  have  been 
associated  with  spontaneous  abortion, 
stillbirths  and  fetal  congenital  anom-
alies, with enteroviruses detected in the 
placenta, amniotic fluid and fetal tissues 
by electron microscopy, culture, immu-
nofluorescence  and  polymerase  chain 
reaction  (Palmer  et  al.,  1997). 
Coxsackie  B  viruses  are  capable  of 
crossing  the  placental  barrier,  infecting Eman A. Mohamed et al   
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the fetus and causing fetal malformation 
(Carrington, 1990). 
         The present study was carried out 
on  placental  tissue  samples  from  100 
women  with  miscarriage,  75  of  whom 
(group  A)  had  miscarriage  before  the 
13
th  week  of  gestation,  while  the 
remaining 25 (group B) had miscarriage 
after the 13
th week of gestation; and it 
was found that 36 out of 100 placental 
tissue  samples  (36%)  showed  entero-
virus  –  like  CPE  in  Vero  cell  culture, 
including  29/75  samples  (38.7%)  from 
group A and 7/25 samples (28%) from 
group  B  with  statistically  insignificant 
difference  in  results  between  both 
groups (P>0.05). 
         In a previous study, El Esnawy et 
al. (2001) also succeeded in isolation of 
enteroviruses from placental tissue sam-
ples  from  cases  of  miscarriage  by  cell 
culture, as they found that 2 out of 12 
placental  tissue  samples  (16.7%)  from 
cases of miscarriage in the last trimester 
showed  enterovirus  –  like  CPE  in  cell 
culture. 
         Similarly,  enterovirus  isolation 
from  placental  tissue  samples  from 
cases  of  miscarriage  by  cell  culture 
done  in  the  present  study  comes  in 
agreement  with  the  study  done  by 
Axelsson et al. (1993) who isolated an 
enterovirus which was coxsackie B virus 
from the placental tissues of 6 out of 23 
(26.1%) women with miscarriage before 
the  13
th  week  of  gestation.  But  in 
contrary to the present study, they could 
not  isolate  the  virus  from  the  five 
placental  tissue  samples  taken  from 
women  with  miscarriage  after  the  13
th 
week  of  gestation.  This  disagreement 
may  be  due  to  the  small  number  of 
samples they used for virus isolation. 
         Earlier  studies  also  isolated 
different  enteroviruses  from  placental 
tissues  as  well  as  fetal  tissues  in 
pregnancies  ended  with  miscarriage 
(Basso et al., 1990; Garcia et al., 1990). 
Enteroviruses  were  also  isolated  from 
different  maternal  and  fetal  specimens 
in  these  pregnancies  with  adverse 
outcomes  (Johansson  et  al.,  1992; 
Strong and Young, 1995; Chow et al., 
2000). 
         On the other hand; Amstey et al. 
(1988) reported the case of 14 pregnant 
women,  including  4  with  meningitis, 
who  despite  having  enterovirus  infect-
ion  from  the  16
th  to  the  37
th  week  of 
gestation, yet they delivered uninfected 
healthy  infants,  and  no  enteroviruses 
were isolated from the placental tissues. 
         In  the  present  study,  the  viral 
isolates  were  found  to  be  untypable  in 
neutralization  test  with  the  available 
enteroviral antisera. This may be attrib-
uted to the possibility that the pools of 
antisera  we  used  were  not  specific  for 
the  viral  isolates.  In  addition,  the 
neutralization test may fail, and untypa-
ble  enteroviruses  may  still  be  encou-
ntered  (Manayani  et  al.,  2002). 
Neutralization  test  may  fail  to  resolve 
the serotype when there is aggregation 
of  enterovirus  strains,  antigenic  variat-
ions,  or  multiple  serotypes  of  enterov-
iruses  in  the  specimen.  Adding  to  the 
problem, the fact that antisera used for 
neutralization of enterovirus isolates are 
not  commercially  available  and  the 
supply  from  the  World  Health  Organi-
zation  (WHO)  is  now  becoming  very 
limited (Pallansch and Roos, 2001). 
         In  contrary,  El  Esnawy  et  al. 
(2001), by using dot–ELISA, typed 12 
enterovirus isolates from aborted wom-
en's  sera  and  11  enterovirus  isolates 
from  aborted  tissues;  while  2  isolates 
were untypable. 
         In the present study, RT–PCR was 
carried  out  on  the  viral  isolates  to 
confirm  the  presence  of  enteroviruses 
by detection of the enteroviral RNA in 
these  viral  isolates,  and  it  was  found 
that  26  out  of  the  36  viral  isolates 
(72.2%)  were  positive  for  enteroviral Enteroviral infections in cases of miscarriage 
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RNA,  including  21  out  of  29  isolates 
(72.4%) from group A and 5 out of 7 
isolates  (71.4%)  from  group  B,  with 
statistically  insignificant  difference  in 
results of RT–PCR between both groups 
(P>0.05).  The  10  viral  isolates  which 
were negative for enteroviral RNA and 
were  untypable  by  neutralization  test 
may  be  attributed  to  other  CPE 
producing  viruses  that  may  induce 
miscarriage. 
         The present study is in agreement 
with the study performed by  Johansson 
et  al.  (1992)  who  detected  enteroviral 
RNA in the placenta of a fetus with an 
intrauterine fetal death at the 29
th week 
of  gestation.  They  also  detected  this 
nucleic  acid  in  the  myocardium,  liver 
and lung of the fetus. While Chow et al. 
(2000) detected enterovirus 71 RNA in 
the  cord  blood  of  a  stillborn  baby  at 
the  26
th  week  of  gestation.  In  addi-
tion, El  Esnawy et al. (2001) detected 
enteroviral RNA in 2 out of 2 (100%) 
placental  tissue  samples  from  women 
with miscarriage in the last trimester of 
pregnancy. They also detected this RNA 
in 11 out of 13 (84.6%) aborted tissue 
samples  and  in  12  out  of  12  (100%) 
aborted  women's  serum  samples  that 
induced CPE in cell culture. 
         In the present study, 26 out of 100 
samples  (26%)  were  positive  in  both 
cell culture and RT–PCR, thus the obta-
ined  incidence  of  enteroviral  infections 
among  cases  of  miscarriage  was  26%. 
This  incidence  is  considered  to  be  a 
quite  high  one,  directing  the  attention 
towards enteroviral infections and their 
dangerous  effects  on  pregnancy, 
causing  miscarriage  and  adverse 
outcomes.  It  is  consistent  with  the 
incidence  obtained  by  Axelsson  et  al. 
(1993)  who  reported  an  incidence  of 
enteroviral  infections  of  26.1%  among 
cases of miscarriage. On the other hand, 
it is higher than the incidence of 16.7% 
obtained by El Esnawy et al. (2001). 
         Finally, no relation was found, in 
our  study,  between  age  or  parity  and 
enteroviral  infections  in  the  studied 
groups. 
         In  conclusion,  36  out  of  100 
(36%)  placental  tissue  samples  from 
cases of miscarriage showed enterovirus 
–  like  CPE  in  Vero  cell  culture, 
including  29/75  samples  from  cases 
with miscarriage before the 13
th week of 
gestation  (group  A)  and  7/25  samples 
from  cases  with  miscarriage  after  the 
13
th week of gestation (group B). All the 
36  viral  isolates  of  the  cell  culture 
positive  samples  were  untypable  by 
neutralization  test  with  the  available 
enteroviral  antisera,  while  26  of  these 
isolates  were  positive  for  enteroviral 
RNA by RT–PCR, including 21 isolates 
from group A and 5 isolates from group 
B. No statistically significant difference 
in  results  was  obtained  between  both 
groups (P>0.05). An incidence of enter-
oviral infections in cases of miscarriage 
of  26%  was  obtained,  and  no  relation 
was  found  between  age  or  parity  and 
enteroviral  infections  in  the  studied 
groups. The results of this study point to 
the potential danger of enteroviral infec-
tions  during  pregnancy  and  the  neces-
sity to evaluate enteroviral infections in 
pregnant women. Enteroviruses may be 
considered  as  important  causative 
agents  of  miscarriage,  and  enteroviral 
infections  should  be  investigated  in  all 
cases  of  miscarriage.  Further  studies 
including  typing  of  enterovirus  isolates 
by sequencing are recommended. 
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ضاهجلإا تلااح ًف ةيىعملا تاسوريفلاب تاباصلإا  
 دمحم ميظعلا دبع ناميإ –    ليحفلا ميهاربإ الله حتف دعد –   ميحرلا دبع يردبلا داعس  
 ًلع بىيأ نلايج –   ديمحلا دبع ديسلا يىلس  
 ىجولويبوركيملا مسق –    تانب بط ةيلك –   رهزلأا ةعماج  
   
          املل   لل    مللحا ةللناع  ةللرم  ئلل ثحب اللشم      لل    إ تمللناع ب ضيللا م س تلل د و مللهجإ ت  :  ةلل     ( أ  )  ا للشمد
 ةل    د وال مب  ل  علش  ئلحم حب ث ثلسوب الث   ملهجإ ةلحم  فى ةناع   حثسد سخم ( ب  )  فى ةلناع   اعلش د سلخم ا لشمد
  د وتمللناع ب  للي   لل  ة يللش ب  لل  تملل ي   لل أ س تلل د والل مب  لل  عللش  ئللحم حب ث ثللسوب تللحا  مللهجإ ةللحم     لله همللث  ب س
 ت  للم  أ  دتلل  ةللحام  د ودتلل حب مللاق  ث لل   لل  مللاقلب ث هبنلل  فى تملل يححب   لله ث هنللا  للح د وةللا ح ب تمللسدتاحب ف للج ح تملل يححب
 تمللسدتالح  فملن ب املير وب ةدلسب ا افملح حب هملث  ب تبعجرلا خ وملهيل  ةللا ح ب تملسدتاحب ت  لم يرثلشا ملاقلب علل  علىع    لل 
لل  د وةللا ح ب   نات يح للثحب الل ما حب ةلل اعم لبتل للسما ةللا ح ب تمللسدتاحما عملللب  ير للثاعحب  د لل حب   مللمب ف للجد  لل  عللشكحب  ح 
ةا ح ب تمسدتاحب ت   ح يرامش ب عىع ب   للب ت   حب تب  تم يححب    ةحدنح ب تمسدتاحب عل  االا  ب .  
   ةيلاتلا جئاتنلا ىلإ ثحبلا صلخ دقو :  
–     ق د تس نإ  ة يش ب    ة ي    (  ةثا ا 63  )%    لل  ت  لم ت تل أ مل أ ئلي  وملاقلب ث هبن  فى ةياميجإ جرم   تد أ ت 
 ةل   لمجب    ة ي   اعش د  ام ًة  ن   وةا ح ب تمسدتاحب ت  م يرثشا عىع  ( أ )  ةل   لمجب  ل  تمل ي   ثلسد و ( ب )  ف لجد ندف و
     لمجب  ا ةيرمير إ ةحاف دأ  نغ     قعف  أ .  
–     و ل ق د ة لس مهفتل د وةلا ح ب تملسدتاحب ت  ل ح يراملش ب علىع ب   لللب ت  ل حب تب  تمل يححب    ةحدنح ب تمسدتاحب  ي  نإ
ةا ح ب تمسدتالح  فمن بد ة م  ب امير وب ةدسب ا افمح حب همث  ب لبتل سما مهاي يرم  كيم لم .  
–     نات يح لللثحب اللل ما حب ةللل اعم لبتل لللسما يرللل إ    علللل    للل   مللله    اعلللش د تلللس نأ تلللجش د وةلللحدنح ب تملللسدتاحب علللل  الللالا  ب
 ةل   لمجب  ل  تمل ي   ل  ادنلح  زدتلف  اعلش د تل بد ًة  لن   وةا ح ب تمسدتاحما عملب  ير ثاعحب  د  حب   ممب ( أ )  سلخمد و
 ة   لمجب    تم ي     ةحدنح  تمسدتف ( ب ) يرملير إ ةلحاف دأ  نلغ     قعلف ف لجد ندف و  تل   حب س  ح لاد و    ل لمجب  لا ة
 ةلا ح ب تملسدتاحما تماملصلإب ف لجد فمحث لسب س مل  يا و اعلشححبد تاحب تم يححب   ه فى ةا ح ب تمسدتاحما تمامصلإب ف جد   
لي مك إ  ل  وتمل يححب   له فى ةلا ح ب تملسدتاحما عمللب  ير لثاعحب  د ل حب   ملمب ف لجد لتلحح ةلي مثحب تمل ي  علشححب فى  مللهرب   ب ة
 مهجلإح ةثثا د ماقلب عل  عىع ب   للب ت   لح ةثثا   ع أ تمسدتف عل  .  
–      ةلرم ما  اعلش د تلس  للثا  ملهجلإب تامل  فى ةلا ح ب تمسدتاحما تمامصلإب  دت  اتح  نإ ( 63  )%  ةثلا  تلحم علهد
تمسبهتحب    تان بد لم  هاب بج  ام ةيحم  .  
–      ا ة ق  تج ا ا ير إ ةسبهتحب ت  م  م    لحب      لمجب فى ةا ح ب تمسدتاحما تمامصلإب ف جدد ةيامنجلإب دأ ع ححب .  
–     مهجلإب  دتم ة ملهب بمثسوب    ةا ح ب تمسدتاحما تمامصلإب همث  ب  كيم ير إ .  
–     مهجلإب تام  ص ف ت   ةا ح ب تمسدتاحب ف جد    عشكحب تبهمث  ب تبعجرا عص شا ير إ .  
–      نىيلجب  ام  حب ةدسب ا  مهجلإب تام     ةحدنح ب ةا ح ب تمسدتاحب عي يرم ا شم ةيلث  ا  تمسبهتا عص شا م   .  